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Abstract 
Many companies are moving from a goods-dominant logic in which products are made and sold for an economic exchange purpose to a 
service-dominant logic in which value is co-created with key stakeholders and determined in use. This paper describes the work generated in 
collaboration with companies from a broad range of industrial sectors with the aim of developing a generic value map for Through-Life 
Engineering Services (TES). 
The key research question addressed is how a generic value map for TES should be described in order to represent capture of value in use, and 
stakeholders value generation for the TES service provider. This question has been addressed by conducting an in depth review of current 
literature on servitization and concepts that should be rethought in this new logic; by interviewing professionals from different companies and 
backgrounds; and finally by validating the draft map and collecting practical insights in an industrial workshop. 
The results offer valuable knowledge both for academic and industrial application. The developed value map provides companies a framework 
consisting of a set of key value drivers, breakdown activities and major enablers, which most contribute to the generation of value for TES. 
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Peer-review under responsibility of the Programme Chair of EPSRC Centre for Innovative Manufacturing in Through-life Engineering 
Services. 
 Keywords: Type your keywords here, separated by semicolons ;  
1. Background 
The technology that is being created to serve our society is 
becoming increasingly complex and costly. For many years 
the cost of a product has been solely determined by its 
production costs, but with the change in the demand - both in 
kind and magnitude - companies have had to adapt and 
redefine their businesses. Customers expect better value for 
products, and so we have turned into a ‘disposable society’. 
With shrinking resources and significant costs for 
replacement, this is only a suboptimal solution. 
The UK economy, a global key player in many high-value 
engineering sectors, is under pressure from emerging 
economies entering its markets. To remain in the position 
where the UK is today, enterprises are moving from offering 
only products to offering high-value services linked to those 
products (Neely, 2008). A consequence of this is a change in 
focus from the pure manufacturing costs of the product to 
those plus its cost of operation, maintenance and eventual 
disposal - its whole life-cycle costs. Improving the offered 
service thus becomes more crucial – especially because over 
50 % of revenue for large UK manufacturing companies 
comes from the offering of additional services (BSI Group, 
2013). The growth of these services is one of the major trends 
of recent years (Pliska et al., 2012). 
Optimisimg the design and manufacture of the product and 
its associated services to extend the product’s useful life and 
improve its availability is therefore the better solution – 
aiming to reduce the whole life-cycle cost of ownership. This 
is the objective of Through-Life Engineering Services (TES). 
A definition proposed by the TES Centre is: “TES are those 
engineering services needed to ensure that assets are available 
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on demand to meet the needs of a customer (who is to be the 
owner, operator or user of the assets)" (Tasker, 2013). 
With this growing need to shift from a goods-dominant 
logic towards a service-dominant logic (Vargo and Lusch, 
2004), industry needs to: 
• Understand the customer requirements in the service-
dominant context. 
• Establish new methods of managing customer 
relationships for value co-creation. 
• Identify best practices and develop new standards to 
improve internal and external activities. 
Major elements involved in this new change were 
described by Ng et al. (2011) in a “Common Integrated 
Framework” which was further developed through the EPSRC 
“KT-Box” programme as shown in Figure 1. It identifies the 
three main elements which are needed in order to drive the 
value co-creation in Product-Service Systems. 
 
 
Fig. 1.A Developed “Common Integrated Framework” (Tasker, 2013) 
Recognising the need to respond to the "variety" (as shown 
in Figure 1) in the customer context, the enterprise can drive 
value by transforming material, people and information, their 
behaviours and how they are organised. The framework or 
model shown in Figure 1 depicts the three main 
“transformations” but it does not identify the key activities 
that take place. This study aims to develop this model further 
in order to generate a holistic framework that clearly indicates 
the main activities which can allow manufacturing companies 
to manage the change and succeed. 
 Models such as these have been used extensively to help 
explain complex ideas in business and to give context to 
discussions in both operations and research. However the 
concept of a business model lacks theoretical grounding in 
business studies or economics where it has no established 
theoretical place (Teece, 2010). This work seeks to develop a 
model of TES which has utility with the industrial 
community. 
2. Methodology 
The methodology followed to develop the final value map 
involved different activities as shown in Figure 2. 
 
 
Fig. 2. Schematic Depiction of the Research Methodology 
Firstly, a detailed literature review was carried out. 
Relevant material was identified from the servitisation and 
product service systems research communities. In this new 
logic the value proposition changes and some concepts, e.g. 
value generation, contracting mechanisms and maintenance 
strategy, need rethinking (Ng et al. 2011).  
Secondly, in-depth interviews were conducted with ten 
companies and ten academics. The companies were chosen 
from different sectors in order to gather information to make 
the value map applicable across a broad range of industries 
involved in the delivery of through-life engineering services. 
The academics were chosen according to their research field, 
knowledge and interest in the topic. The interviews were 
recorded with the consent of the interviewees, and afterwards 
transcribed for analysis. In addition to a standard set of 
questions, a series of company specific questions were 
developed in order to probe more deeply particular 
experiences and contracts such as the ATTAC programme 
with BAE Systems (Ng et al. 2011). An iterative process 
between interviews and value map development was carried 
out and the landscape of the problem space was explored. The 
draft of the map was used to generate more specific questions 
for subsequent interviews with industrial professionals and 
academics. Analysis of the data gathered in those interviews 
allowed the further identification of key elements in the value 
map. 
Thirdly, in order to validate the research work, a workshop 
was held involving thirteen companies/organisations from 
different sectors (AeSCom, Bombardier Transportation, BSI, 
Cassidian, Constellium, Dytecna, EDF Energy, Intelligent 
Energy, UK MOD, Reston Software, Taranto Consultancy, 
Virgin Airlines, and Welwyn Business Services Limited). 
This group represented a breadth of expertise across many 
industrial sectors. 
All the participants were asked to contribute ideas to the 
value map; specifically, they were asked to identify additional 
key value drivers or enablers and to give opinions about those 
previously identified by the research group. Also a 
prioritisation activity was carried out, which allowed: 
• Identification of any gaps in the presented value map 
and validation of  it 
• Identification of the most important drivers for those 
participating companies 
• Identification of the key value drivers actually being 
used by participating companies to generate KPIs  
From the inputs received during the workshop, changes 
were applied to the value map to give it more utility for 
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3. Validation 
The draft value map was presented at the workshop to 
validate the concept and the identified value drivers. During 
the workshop discussion, three areas were questioned by 
participating companies mainly regarding: 
• How to apply the framework to companies 
• Companies' approach toward servitization 
• Gaps in the value map 
A mutual understanding was established on using this 
generic value map to help management identify the most 
important issues for a successful servitization. The presented 
value map suggested a generic value proposition and all 
participants showed great interest in using it to reflect more 
deeply on the value proposition of their own company. They 
also saw utility in identifying key performance indicators in 
areas of most interest. They agreed with the necessity and 
urgent establishment of standards for TES. Activities which 
were thought important for companies but not included in the 
draft value map, such as “Risk management”, “Supply chain 
management” and “Continuous improvement”, were 
discussed and subsequently added to improve the value map. 
During the workshop all participants were asked to 
prioritise the key value drivers by voting on the value map 
based on the following questions: 
• Which value drivers/activities do you actually use to 
generate KPIs in your business?  
• Which value drivers/activities do you think are the 
most important?  
 
Fig. 3. Radar Diagram for Prioritisation 
The distribution of votes is shown in the radar diagram in 
Figure 3. 
The prioritisation displayed the evident disparity in the 
opinion of the industrial delegates as to which key drivers 
companies are using for the generation of KPIs and which 
they think are most important. Further development of the 
model and broader industrial consultation are recommended. 
4. Final Results 
The final map, shown in Figure 4, is structured in three 
levels. The centre shows the core value proposition of this 
new logic, which is the co-creation of value between provider 
and customer in order to increase the availability of the assets 
as well as decreasing total costs. This value proposition can be 
adapted in order to meet a company-specific perspective, in 
the case of an airline company for example, it can be driven 
by passenger experience, and in a novel hi-tech company by 
knowledge growth. The first level represents the seven key 
value drivers which were considered as the most important 
activities to accomplish the main objectives of TES and to be 
successful in delivering those services. The second level 
represents those actions necessary to realise the key value 
drivers. The third level describes those activities which are 
already implemented in a company and enable the 
achievement of value co-creation – thus called enablers. 
 
4.1 Key Value Drivers 
Analysing the map in detail, seven main drivers were 
identified on the first level. In the following sections they are 
described together with their directly related sub-points from 
the second level. 
Risk Management: 
• Risk analysis 
• Environmental analysis 
The movement from goods-dominant logic to service-
dominant logic involves several risks including the 
uncertainty of succeeding in the transition and the possibility 
of increasing costs instead of reducing them (Neely, 2008). 
Depending on the situation of a company, it can take a certain 
amount of time before it benefits from the shift; that is why 
risk management tools should be used, which take the 
different sources of uncertainty into account and are able to 
identify different future scenarios. This activity drives value 
by allowing a company, whose offerings involve the delivery 
of services together with a product, to minimise its risks by 
making the right decisions in each area and during the whole 
life cycle. As shown in the value map, this value driver 
belongs to the “integrator” value drivers which include 
“define information needs” and “continuous improvement”. It 
crosses the central value drivers to highlight that in each 
activity of the value map risk has to be managed.  
Forecast Demand: 
• Understand own capabilities towards 
customers 
• Understand competitor’s advantages 
This process involves the clear identification of the 
customer's and enterprise's capabilities and needs in terms of 
products, processes and services. It is necessary to highlight 
that some customers’ needs can be hidden because customers 
are not aware of them or simply because they arise later. 
Taking this into account, the communication between the two 
parties should be continuous and the contracting mechanism 
should cover the interests of all parties involved. Enterprises 

















Which value drivers do you use to generate KPIs in your 
business? 
Which value drivers do you think are the most important for 
an organisation? 
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different activities should take place to drive the value growth 
through an understanding of their own and their customer's 
capabilities, their competitors’ advantages in the market and 
what really drives the market. This makes it possible to 
forecast the resource demand for effective and efficient 
product-service delivery.  
Set/Optimise Maintenance Strategy and Life Cycle: 
• Forecast asset reliability, availability and 
readiness in the whole life cycle 
• Set/Optimise resources 
• Set/Optimise logistics/supply chain 
• Model overall cost 
• The PSS provider may contract with the 
customer for availability and making the 
capability available at minimum cost needs 
efficient maintenance and support. 
Establishing an optimum maintenance 
strategy is key to achieve this objective. 
Both words “Set” and “Optimise” have been 
used to highlight that a maintenance 
strategy needs to be set for a new product as 
well as to be optimised during the product’s 
operational phase to achieve improving 
results. 
• Closely related to the delivery of the best 
maintenance practices is the ability to 
forecast the reliability and availability of the 
product. Furthermore, because maintenance 
activities require resources, there is a need 
to define these specific resources, when 
they will be required and what the total 
costs are. By forecasting use demand, as 
described in the previous value driver, the 
enterprise is able to forecast the required 
resources. Once they are known it is 
possible to optimise the logistics and the 
supply chain as well as manage them in 
order to achieve minimum cost. 
• To support the development of an optimal 
maintenance strategy, it is critical to 
understand the whole life cycle of a 
product/service rather than focusing only on 
the operational phase of a product. 
Accordingly, the total whole life cycle costs 
should be modelled to identify where and 
Fig. 4. Value Map 
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when the costs are incurred, what drives 
them and how they can be reduced. 
Manage Agile Resources: 
• Monitor health state/performance 
• Provide robust deployment of capabilities 
Because of product complexity, forecasting the availability 
and reliability of the different components will not be 
sufficient to mitigate the variability and the uncertainty of the 
system performance. In order to continue to satisfy customer 
needs, monitoring of the health or state or performance is 
needed. Also a rapid response to unexpected conditions or 
situations whether generated internally or externally is 
required. With efficient resource management, as explained in 
the previous driver, and by monitoring the health or state or 
performance, the company is able to know exactly which 
component needs to be repaired, provide robust support to 
customers and solve any issues as soon as they arise. The 
company’s responsiveness could be impeded by a lack of 
capability in terms of training, equipment or both; that is why 
a learning process should be established to increase the 
capability and consequently improve the performance.  
Manage Eco-System: 
• People, system (equipment), process 
integration 
• Service-centric culture 
• Supply chain management 
• Manage customer context 
The eco-system involves all stakeholders who contribute to 
the delivery of the product-service including the customer and 
suppliers. Involving all parties in an integrated way from the 
earliest stage, aligning the interests of all and using all the 
available resources in the most efficient and effective way are 
key. For a firm, the transition from goods-dominant to 
service-dominant business is a complex process. It requires a 
uniform service-centric understanding across the whole 
enterprise, changing people’s mind-set, in the systems that 
people create and apply, in the business process, and finally 
establishing a service-centric culture within the whole 
enterprise including suppliers and customers. Suppliers need 
to be managed to ensure they share the value proposition, are 
part of the service-centric culture and their resources are 
integrated to deliver the required product-service. 
Furthermore, smaller suppliers by sharing in the value 
proposition may increase the size of their business revenues.  
The company needs to understand the customer. This 
process is essential to deliver the required outcome, 
establishing long-term relationships and increasing revenues. 
The customer context is complex and variable; understanding 
it in detail involves different factors. The provider should 
know the operating environment of the product, including the 
culture and the customer’s objectives, how the product will be 
used, at what intensity and by whom. Operators in the 
customer context play an important role because they have the 
potential to influence the performance and the behaviour of 
the product by changing the way in which they use it. Firstly, 
the provider should understand the operator’s skills and then 
train them appropriately to operate the product in the best 
way. Secondly, if operators are aware of the optimum manner 
to use the asset, better results for both parties can be achieved: 
the asset will be “ready” when required and the costs for the 
provider will be reduced. 
Determine Information Needs: 
• Establish communication channel 
• Identify data requirements for future service 
• Establish information exchange standards 
This driver is an “integrator” key value driver. In fact, each 
activity, if executed correctly, needs information coming from 
the others. Information exchange between the customer and 
the provider is essential in order to define customer needs in 
terms of the product, the processes and the services, as well as 
provider needs, e.g. operating data which will be necessary in 
the future and customer feedback to improve the future 
performance. Information is needed between provider and 
supplier to deliver the product-service when needed and in 
accordance with customer requirements. In order to ensure the 
right information is available at the right time in the right 
place, establishing information exchange standards is good 
practice as well as establishing a good communication 
channel which ensures the information flow is not jammed but 
continuous.  
Continuous Improvement: 
• Establish a learning process 
• Knowledge management 
This is also an “integrator” key value driver. This driver 
embraces all the others to ensure that in each activity or 
relationship the company learns from previous experience and 
understands how to improve its performance. In order to 
transform tacit knowledge to explicit, a good knowledge 
management system within the company is needed. In each 
product-service delivery some new capabilities could be 
developed; for this reason learning from in-field assets is 
essential to acquire new knowledge, inform the service model 
and enable continuous improvement. 
 
4.2 Enablers 
The third level includes those activities which do not 
directly add value by themselves but enable the realisation of 
actions for TES. Those identified are:  
 
• IT Implementation: The exchange of data and 
information is crucial for an effective relationship with 
customers as well as to communicate within the whole 
enterprise; therefore, this is a key enabler to accomplish 
the key tasks in TES. A good example of IT 
implementation is Enterprise Resource Planning (ERP) 
which should evolve with the servitization process to 
allow the flexible exchange of resources. 
• Contracting Mechanism: Choosing an effective 
contracting mechanism can allow the two parties 
involved to co-operate in order to achieve results 
beneficial for both. The use of standards is recommended 
to ensure the effectiveness of the contract. Example of 
these are the outcome-based contract “Power by the 
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hour®” implemented by Rolls-Royce, and “Future 
Contracting for Availability”, implemented by BAE 
Systems. 
• Validation: Lots of methods are used to validate 
products, but in the product-service system the validation 
of the service is as important as that of the product to 
achieve the required outcomes. Formal validation steps 
should be followed to ensure the service is correctly 
delivered. 
• Safety Management: Following all the practices 
necessary to keep the enterprise environment safe is 
essential in each organisation, and can be even more 
difficult to achieve for complex engineering systems are 
involved. 
• Market Analysis: This enabler allows the demand 
forecasting and the understanding of the competitors’ 
position in the market which is essential to deliver what 
customers want while making profit. 
• Law/Legislation Context: Compliance with legislation 
is an important enabler to do business, and is thus an 
aspect which companies must always take into account in 
executing operations. 
5. Conclusions and Recommendations 
A progression starting from Ng’s model, via the EPSRC 
“KT-Box” programme to the framework developed in this 
research has made an in depth exploration of the detailed 
activities in which people, materials and information are 
integrated for value co-creation in TES.  
The framework developed is an assessment tool which can 
help management to make the right decisions in the context of 
complex engineering systems and the related services during 
the product whole life cycle. Companies can apply it to 
identify the most effective key performance indicators to be 
used in order to achieve better performance, in terms of costs, 
availability and relationships with stakeholders. 
The findings from this research, especially the key value 
drivers, show the major areas in TES; they can help standards 
makers to locate any gaps in the current standards system so 
that proper standards for industry can be developed. 
Even though the framework has been widely agreed by the 
companies participating in the workshop, a series of deeper 
case studies in future research would provide further 
validation of the framework. In the follow up research, the 
most important task is to convert the framework to a maturity 
model and benchmark different companies against it. Best 
practice extracted from cutting-edge companies may also 
facilitate the future studies in this area.  
Moreover, this research is fundamentally a qualitative 
research rather than a quantitative one. By applying case 
studies, more quantitative work can be conducted to provide 
statistical proofs of cost reduction and availability increase.  
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